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ABSTRACT
This study updates and extends to the period 88/89-92-93 our earlier analysis of the public
finances of India.
With the collapse of the communist regimes in the former Soviet Union and Eastern Europe,
India found itself, by early 1991, in the unenviable position of having possibly the most over-
regulated economic system in the world.  In addition, there had been, during the eighties, a break
with India's long tradition of fiscal prudence.
Following the foreign exchange crisis of 1991, the government implemented a package of
restrictive fiscal and monetary measures and a, by Indian standards, ambitious program of
structural adjustment and reform of the Union budget, of regulation and licensing, of the domestic
financial sector and of international trade and international financial relations.
As regards the magnitude of the fiscal corrections that were undertaken, our conclusion is
that it was insufficient.  Continuations of past and present expenditure and revenue patterns would
result in a steady increase in the public debt-GDP ratio and in the discounted value of the public
debt.  Inflationary financing of the "primary" gap is not a viable option.  We calculate that a further
permanent increase in the public sector primary surplus of about four and a half points of GDP is
needed to achieve the modest objective of stabilizing the public debt-GDP ratio.
On the revenue side, this necessary increase in the primary surplus is best achieved by
expanding the direct and indirect tax bases and improving tax administration, collection and
enforcement.  On the expenditure side, reductions in the general government wage bill (by
reductions in employment rather than by public sector wage cuts), in fertilizer subsidies, in some
(but not all) food subsidies and in operating and capital subsidies to public sector enterprises are
recommended.  For efficiency reasons and to support the proposed expenditure cuts, the
overwhelming majority of the public sector enterprises should be cut off from further government
subsidies and be privatized or corporatized.
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1. Introduction
The substantive content of this paper may be located in India, but the origins of the
methodology applied in it can be traced to a spell by one of the authors as a visiting scholar in Vito
Tanzi's Fiscal Affairs Department at the IMF1.  This reference to the Fiscal Affairs Department as
"Vito's Department" is quite deliberate.  Vito Tanzi combines a formidable scholarly reputation
(rare among heads of Department in large international organizations) with managerial,
administrative and political skills (most rare among scholars everywhere).  This has enabled his
Fiscal Affairs Department, short-term visitors as well as long-term employees, to survive and even
to flourish on the tight-rope between operational demands and scholarly respectability.  We hope
that at least some of our offering will be to his liking.
Despite the two-year old process of fiscal adjustment in India, the spectre of a government
budgetary emergency or even of a government solvency crisis has not been eliminated.  The fiscal
correction of the last two years has been insufficient to correct for the profligacy of the 1980s.
Though the overall public sector financial and primary deficits as ratios to GDP have declined
modestly, both the debt-GDP ratio and the present discounted value of the public debt in Rupee
terms continue to rise, albeit more slowly than previously, and a reversal of this pattern seems
unlikely, without further measures to reduce public expenditure or raise government revenues.
At the beginning of 1991, a foreign exchange crisis had forced the government to recognize
what was already obvious a year earlier:  India was in a deep economic crisis.  The crisis had as
its proximate cause the large and increasing fiscal deficits of the public sector that had emerged
over the last decade or so.  These had contributed to large external current account deficits which
were financed through official foreign borrowing.  With the help of emergency short- and medium-
term credits, and an adjustment programme containing the usual ingredients of a depreciation of
the nominal exchange rate, an increase in interest rates and a fiscal consolidation to reduce the
central government's deficit, India averted a default on its foreign debt.2  The fiscal correction,
which was the critical ingredient of the stabilization programme, consisted mainly in cuts in public
sector capital expenditure.3  There has been little action on the important task of changing the
structure of taxation to increase the buoyancy of revenues.  Direct taxes still play a relatively
unimportant role in revenue mobilization.4  Agricultural income continues to escape taxation and
there is an over-reliance on indirect taxation whose structure is characterized by numerous rates
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and exemptions leading to major distortions5.  To a large extent, these distortions are due to
overlapping tax administrations - the Union government, twenty-five State governments and
various local authorities - and numerous exemptions granted by each of the three levels of
government.
The brunt of the fiscal adjustment has been borne by the central government.  This reflects
the political realities of India's federal political structure and the political weakness of the
incumbent Union government.  The present minority administration at the Federal level has been
unable (and unwilling) to tighten the fiscal screws on the states to the extent required in view of
the magnitude of the overall fiscal adjustment that is needed.
In addition, the public sector enterprises (PSEs) continue to be a large net drain on the
financial resources of the government6.  There have been no serious efforts to privatize or close
down any PSEs.  Fear of potentially damaging opposition from the public sector labour unions
accounts for this inertia.  During 1991 and 1992, the government's privatization (more accurately,
corporatization) efforts have been limited to the disinvestment of equity varying between 5 and
20 percent in 31 selected PSEs.  The total shares thus disinvested during 1991/92 comprised 8
percent of the total government shareholding in these 31 PSEs, and equalled 0.5 percent of
1991/92 GDP or 2.6 percent of 1991/92 Central Government expenditure.
The fiscal crisis had been anticipated in our earlier work (Buiter and Patel [1992]), which
contained two main conclusions.  First, a continuation of recent trends in fiscal behaviour would
eventually threaten the solvency of the government.7  Second, the option of using seigniorage or
the inflation tax to bridge part of the budgetary gap was limited:  small sustained increases in the
share of seigniorage in GDP will have a high cost in terms of additional long-run inflation, and
even maximal use of the inflation tax would not be sufficient to close the solvency gap.  The fiscal
correction that has taken place has not succeeded in stabilising the debt-GDP ratio which has
continued to increase but at a slower rate8.  Much remains to be done even to achieve the modest
objective of stabilising the debt-GDP ratio, let alone reducing it.  The primary deficit stands in
1992/93 at 5 percent of GDP.  Although this represents a reduction of two and a half percentage
points of GDP since its peak in 1990/91, any persistently positive value of the primary deficit is
inconsistent with ensuring solvency:  the present discounted value of the debt (henceforth the
discounted debt) rises if and only if the primary deficit is positive.  India has to start generating
primary surpluses to stop the discounted debt from rising; a fortiori, with the interest rate above
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the growth rate, primary surpluses are required to stabilize the debt-GDP ratio.  This implies that
further fiscal retrenchment is required.
The mixed success of the policy measures, including fiscal consolidation, provides a
sufficient motivation for revisiting the public finances of India.  In an open economy, a fiscal crisis
often manifests itself first through a foreign exchange crisis, that is, through a speculative run on
the foreign exchange reserves.  This can happen even if little or no public debt is held by
foreigners.  The modalities for a speculative attack on a country's foreign exchange reserves are
of course multiplied when, as in the case of India, there is a large externally held component of the
public debt.  Since the foreign debt is denominated in hard foreign currencies (such as the US
dollar) rather than in Rupees, speculators are concerned about sovereign risk, that is, about
explicit government default or repudiation risk rather than about currency risk (devaluation risk).
As a result of the underdeveloped state of India's domestic financial markets, domestic borrowing
by the government amounts, directly or indirectly, to monetization or to taxation of the (largely
government-owned) banking system, which is compelled to absorb public debt at rates below the
rates that would be required for voluntary debt acquisition.  Given these rather strict limits on the
governments ability to finance deficits domestically, government deficits spill over into the
external current account.  Without Ricardian equivalence or debt neutrality, continuing large fiscal
deficits threaten to become continuing large current account deficits and the risk of government
default manifests itself as default risk on the externally held public debt.
When the financial markets no longer rule out the possibility of default, they become jittery
and illiquid.  Re-financing of maturing obligations is no longer automatic.  The pattern of debt
service (interest and repayment of principal), which is heavily influenced by the maturity structure
of the debt, acquires an importance it does not have when solvency is not in question and voluntary
roll-overs take place quasi-automatically.  In the case of India, the foreign debt servicing ratio is
high and rising over the next few years as a result of repayments of debt incurred in the last two
years to bolster the foreign exchange reserves.9
Tables 1-5 present the basic Public Finance data.  The time series of India's debt profile
over the last two decades reveals two distinct phases.  The 1970s are characterized by a modestly
declining debt-GDP ratio (NTD), but there was a sharp reversal in behaviour of this ratio starting
in 1980/81 (Table 1).  The debt-GDP ratio has risen from about 30 percent in 1980/81 to 71
percent in 1992/93.  The domestic debt figure (NTDD) includes the internal liabilities of the Union
government, the states and the public enterprises.  All cross-holdings of debt between the three
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components of the public sector have been netted out.  The decomposition of NTDD according to
the level of general government is given in Table 2.  The Union government accounts for two-
thirds of all Rupee denominated public sector liabilities.  The foreign debt (TFD) figures in Table
3 includes public and publicly guaranteed long-term debt, use of IMF credit, and an estimate of
public and publicly guaranteed short-term debt.  Foreign exchange reserves, R, are subtracted from
TFD to obtain net foreign debt (NTFD).  A striking fact to emerge from Tables 2 and 3 is that over
the period of fiscal consolidation it is the increase in foreign debt that has accounted for most of
the increase in the total public debt-GDP ratio.  The overall public sector deficit as a ratio to GDP
rose from 4.3 percent in 1975/76 to 11.6 percent in 1990/91, and the primary deficit increased
from 2.5 percent to 6.9 percent over the same period (Table 4).  Interest payments have more than
doubled as a percentage of GDP between 1980/81 and 1992/93 and are expected to continue to
rise at least over the near future.  Lower world interest rates has helped to contain the increase.
Though the use of seigniorage has declined recently it rose from 1 percent of GDP in 1980/81 to
over 3 percent by 1989/90.  Table 5 presents the evolution of the central ingredients in our
solvency tests - the discounted debt, the discounted primary deficit and discounted seigniorage.
The plan of the rest of the paper is as follows.  In Section 2 after setting up a basic
accounting framework for tracing the evolution of debt over time, the central issue of (in)solvency
is comprehensively investigated.  The accounting framework is the key input into making any
judgement regarding the sustainability of the overall public sector's fiscal-financial-monetary
programme and of the magnitude of fiscal correction required to ensure solvency of the
government.  In Section 3 the magnitude of fiscal correction that is required to put Indian Public
Finances on a firmer footing is calculated.  Using the notion of a primary gap we calculate, under
a variety of assumptions, the excess of the required fiscal correction over that implied by the
present fiscal stance.  A brief discussion of how the fiscal consolidation could be achieved
follows the calculations.  A demand equation for base money is estimated and deployed in Section
4 to investigate both the efficacy of running the printing presses as a means of closing the primary
gap and the implied inflationary consequences that would follow from using this option.  In Section
5 we study the behaviour of the Rupee debt-GDP ratio in relation to the average effective maturity
of the debt, to determine whether the benefits to the government from a bout of unanticipated
inflation have changed since the early eighties.  In Section 6 we formally investigate the time series
behaviour of debt servicing ratios to flag possible liquidity problems built into the current
composition of the debt.  In Section 7 transitory increases in public expenditure that could make
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the required fiscal adjustment difficult to achieve are discussed; and in Section 8 the possible
(institutional) constraints that stand in the way of further fiscal consolidation are put forward.  In
Section 9 the possible adverse impact of capital market liberalization on the real exchange rate
is flagged.  Finally, Section 10 contains our concluding remarks.
2. Evaluating Solvency
2.1. Basic accounting identities, concepts and measures of fiscal sustainability
We start from the basic single-period budget identity (sources and uses of funds) of the
consolidated public sector and central bank, given in equation (2.1) below.
Ct is the nominal value of government consumption spending in period t.
Tt is the nominal value of taxes net of transfers and subsidies in period t.
Et is the nominal spot exchange rate (the domestic currency price of foreign exchange in period t).
Nt* is the foreign currency value of foreign aid.
Ft is the nominal value of the gross cash flow from the public sector capital stock in period t.
At is the nominal value of gross domestic capital formation in the public sector in period t.
PRIVt is the nominal value of privatization proceeds in period t.
it is the nominal interest rate on domestic currency denominated public debt in period t.
Bdt-1 is the nominal face value of the net stock of domestic currency-denominated interest bearing
liabilities of the consolidated public sector, including arrears, outstanding at the beginning of
period t.
B*t-1 is the foreign currency face value of the net stock of foreign currency-denominated interest-
bearing liabilities of the consolidated public sector, including arrears but excluding official
foreign exchange reserves, outstanding at the beginning of period t.
R*t-1 is the foreign currency value of the stock of official international reserves (denominated in
foreign currency) at the beginning of period t.
Ht-1 is the nominal stock of non-interest bearing base money or high-powered money outstanding
at the beginning of period t.
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For any variable X we define ? Xt / Xt&Xt&1.
We also define the following:
CUt is the nominal stock of domestic currency in the hands of the public at the end of period t.
RRt is the nominal value of commercial bank reserves held with the central bank at the end of
period t.
Pt is the domestic GDP deflator in period t.
Kt is the public sector capital stock at the end of period t valued at current reproduction cost, that
is, measured in physical units, which are assumed to be real GDP units.  The nominal reproduction
cost of public sector capital stock is therefore assumed to be the GDP deflator, although a capital
reproduction cost index distinct from the GDP deflator could be added without complications.
DEPt is the nominal value of public sector capital consumption or depreciation in period t.
Pkt is the domestic currency value of the price obtained for a unit of public sector capital
privatized in period t.
dt is the proportional rate of physical depreciation of the public sector capital stock in period t.
? t is the gross real cash (or financial) rate of return on public sector capital in period t.  Note that
this consists both of direct financial revenues (from tolls, user charges etc) and through indirect
effects of public sector capital on other sources of government revenue.  An example is the
possible positive effect of infrastructure investment by the government on real GDP and thus on
the income tax base.
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The current or consumption account primary surplus (that is, the non-interest, non-
investment, non-privatization) surplus of the consolidated public sector, Sct is defined in equation
(2.6).
The conventionally defined primary (non-interest) financial surplus of the consolidated
public sector, St, is defined in equation (2.7).   Unlike Sct it includes gross capital formation, A,
as a debit item and gross capital income, f, and receipts from privatization, PRIV, as credits.
Public sector gross dissaving or the consumption account deficit of the public sector, Dct,
is defined in equation (2.8).
The conventionally defined financial deficit or borrowing
 requirement of the public sector, Dt, is defined in equation (2.9).
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From equations (2.1), and (2.3) to (2.5) we obtain equation (2.10).
The following definitions will also prove to be useful in subsequent analysis.
s t is seigniorage as fraction of GDP, that is the change in the nominal stock of base money
divided by nominal GDP.  Yt is real GDP in period t.
Bt is the nominal face value (measured in domestic currency) of the total net stock of non-
monetary financial public debt at the end of period t.
B¯t is the nominal face value of the total net stock of non-monetary tangible liabilities of the
government at the end of period t.  It subtracts the public sector capital stock valued at current
reproduction cost from the net stock of non-monetary financial liabilities.
It is sometimes useful to rewrite equation (2.10) in terms of behaviour over time of stocks
and flows per unit of GDP, that is, to use real GDP as the numeraire.  This yields equation (2.13).
Lower-case stocks and flows denote the corresponding upper-case quantities as a proportion of
GDP10.  p is the domestic rate of inflation, P* the foreign GDP deflator, p* the foreign rate of
inflation,  e the proportional rate of depreciation of the nominal exchange rate, ?  the proportional
rate of depreciation of the real exchange rate, g the growth rate of real GDP,  r the domestic real
rate of interest and r* the foreign real rate of interest.
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A digression on the valuation of public sector capital
Equation (2.13) brings out the important point that there are three distinct valuations of
public sector capital that are relevant for the government's intertemporal budget constraint or
solvency constraint.  The first is the current reproduction cost of capital, Pt in nominal terms, that
is the cost of gross domestic capital formation11.  The second is the value realized though sale to
the private sector, Ptk in nominal terms.  The third is the "continuation value" of a unit of public
sector capital in the public sector, that is, what the unit of capital is worth if it were to remain in
the public sector for at least one more period.  Let this be denoted Vt.  Note that, unlike Ptk and  Pt
,  Vt is not a price quoted in any actual market, but rather an implicit or shadow price.
Consider the case where the government acts as if it were maximizing, in each period t, the
expectation of the time-additive utility functional Ut given below:
Now consider the following two alternative investment strategies. In the first a unit of
public sector capital is retained in the public sector for the current period where it earns
  Next period it can either be resold for or be retained for another period in the(? t&dt)Pt. P
k
t%1
public sector, in which case its value will be Vt+1.  Rational intertemporal choice by the
government means that the continuation value in the public sector of public sector capital is
constrained by the "Euler equation" given in (2.15).  ? t is the expectation operator conditional on
information at time t.
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Equation (2.15) brings out that the determination of the continuation value in the public
sector of public sector capital requires the tools of option pricing.  Retaining the capital in the
public sector for the current period means retaining the option of privatizing it the next period,
should next period's privatization price exceed next period's continuation value in the public
sector.  Note that the "strike price" that determines whether or not the option to privatize is
exercised next period, Vt+1, is itself uncertain at time t.  The second strategy involves investing in
securities with a nominal rate of return it+1 .  The Euler equation for this investment choice is
If there is risk-neutrality (u' is constant) and if the nominal interest rate it+1 is known at time
t, then (2.15) and (2.16) imply (2.17).
If in addition the future general price level is non-stochastic, (2.17) reduces to the simple
recursion relation given in (2.18) below.
The continuation value of a unit of public sector capital in the public sector during period
t is the discounted value of period t's net cash flow plus the expected present discounted value of
the larger of next period's privatization value and next period's continuation value.  In a perfect
world without adjustment costs, it would be the case that   There is no reason toVt ' Pt ' P
k
t .
believe that this happy state of affairs in ever approximated in practice.  A government that takes
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and as given (that is, independent of its investment and privatization decisions) can relaxP kt Pt
its intertemporal budget constraint by increasing fixed capital formation in the public sector if
12  It can relax its intertemporal budget constraint by privatizing existing public sectorVt > Pt.
capital if   It can relax its intertemporal budget constraint by engaging in fixed capitalP kt > Vt.
formation and immediately selling the new capital goods if 13  In general, however, weP kt > Pt.
would expect the government to recognize the dependence of on its own investment decisionsPt
and the dependence of on the scale of its privatization programme.  Many other governmentP kt
actions outside the immediate areas of government investment, privatization or socialization can
also be expected to influence   The government can be expected to recognize thePt, P
k
t and Vt.
fact that it is a large agent with respect to many of the economic processes it is involved with.  It
may be tempted to use its monopoly and monopsony power.
Simple debt dynamics
Equation (2.13) can be rewritten as an equation of motion for the ratio to GDP of the net
non-monetary tangible liabilities of the government, .  Noting that   we haveb¯ b¯ / b d%b (&?(&k,
     is the augmented current or consumption account primary surplus as a fraction of GDP,s˜ ct
defined in equation (2.20).
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The augmented current or consumption account primary surplus,  adds four items to thes˜ c,
ordinary, non-augmented current or consumption account primary surplus, .14  The first is thes c
profits from privatization, measured by the excess of the price at which the public sector capital
is sold to the private sector,  over the current reproduction cost of public sector capital, P k, P,
times the number of units sold, priv/Pk.  The second and third items correct for any errors involved
in imputing to all tangible assets and liabilities a real rate of return equal to the domestic real rate
of interest.  The term shows that a country's net debt will increase more slowly
? t&dt&rt
1%gt
kt&1
if the net real financial rate of return on the public sector capital stock ?-d exceeds the real interest
rate, r. The term   shows that a country's net debt will increase
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more slowly if it has borrowed abroad,  and the domestic real interest rate, r,b (t&1&?
(
t&1 > 0,
exceeds the world real rate of interest, r*, plus the proportional rate of depreciation of the real
exchange rate, ?.  Finally, seigniorage (as a fraction of GDP), s , is added to the conventional
primary surplus.
The (non-augmented) current or consumption account primary surplus as a fraction of
GDP,  is defined in equation (2.21).s ct ,
Alternatively, we may wish to consider the behaviour over time of  the netb / b d % b ( & ?(,
non-monetary financial liabilities of the government, as a fraction of GDP.  This is given by
equation (2.22).
 is the augmented (conventional) primary surplus of the government, as a fraction of GDP,s˜
defined in equation (2.23).
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The augmented primary surplus measure adds to the ordinary, non-augmented primary
surplus, s, defined in equation (2.24), a correction for any deviation from uncovered real interest
parity, that is any discrepancy between the domestic real interest rate and the world rate of interest
plus the proportional rate of depreciation of the real exchange rate.  Seigniorage is also added to
the non-augmented primary surplus.
 Both equation (2.19) and equation (2.22) have a measure of the primary (non-interest)
surplus as the forcing variable in the debt process.  Alternative representations of the equations
of motion for the net non-monetary tangible liabilities,  and for the net non-monetary financialb¯,
liabilities, b, using the conventionally measured financial deficits (inclusive of nominal interest
payments) as the forcing variable are given below in equations (2.25) to (2.30).  While of less
intrinsic interest, we provide them both for sake of completeness and because real-world policy
rules are often specified in terms of the desired behaviour of the conventionally measured public
sector financial deficits.  A recent example are the so-called fiscal convergence criteria embodied
in the Protocols of the Treaty of Maastricht, signed in late 1991 and recently ratified.  These
required the gross debt of the general government (roughly the same as b) not to exceed 60 percent
of GDP and the general government financial deficit (roughly the same as  below) not to exceedd˜
3 percent of GDP (see Buiter, Corsetti and Roubini [1993]).
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Note that is the conventionally defined current or consumption account financial deficitd c
of the government as a fraction of GDP and that d is the conventionally defined financial deficit
of the government as a fraction of GDP.  The corrections and adjustments involved in going from d c
to  (the augmented current or consumption account financial deficit as a fraction of GDP) andd˜ c
from d to  (the augmented financial deficit as a fraction of GDP), given in equations (2.26) andd˜
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(2.29) respectively, are self-explanatory.  We will not consider equations (2.19), (2.25) and (2.28)
further in this paper.  For reasons of space we focus on the behaviour over time of b, the ratio to
GDP of the net non-monetary financial debt of the government.
Solvency
Solving (2.22) recursively forward in time for N $ 1 periods we get:
In the limit as N 6 4, equation (2.31) implies equation (2.32) provided we impose the
boundary condition given in (2.33).
Equation (2.33) is the familiar "no Ponzi finance" terminal boundary condition constraining the
growth of the public debt in the long-run.  It states that, in the long-run, the growth rate of the debt-
GDP ratio must be less than the excess of the long-run domestic real interest rate over the long-run
growth rate of real GDP.  Equivalently, the long-run growth rate of the face value of the debt,
measured in domestic currency, should be less than the long-run domestic nominal rate of interest
or the long-run growth rate of the real value of the debt should not exceed the long-run domestic
real interest rate.  These three equivalent ways of expressing the solvency constraint are in turn
equivalent to the condition that the long-run growth rate of the debt measured in foreign currency
should be less than the long-run foreign rate of interest, if and only if uncovered interest parity
(UIP) holds ex-post, that is, if .  If UIP does not hold, the choice(1 % i (t%j)(1 % et%j) ' 1 % it%j
17 
Bt&1 #
lim
N64 j
N&1
k'0
k
k
j'0
1
1%it%j
S˜t%k(2.34)
PDV(Bt) / k
t&t0
j'0
1
1%it%j
Bt(2.35)
between the solvency constraint based on the internal rate of interest and the solvency constraint
based on the external rate of interest will depend on whether the domestic or the foreign rate of
interest is a better measure of the opportunity cost of funds to the  government.  We have no strong
views on this issue, and consider both versions in what follows15.
The no-Ponzi game condition makes sense only when the long-run nominal interest rate
exceeds the long-run growth rate of nominal GDP16.  We assume this to be the case in what
follows.
When the solvency condition given in (2.33) holds, the current face value of the debt is no
greater than the present discounted value of all future augmented primary surpluses, as shown in
(2.34) or the equivalent expression in (2.32).
where  is the nominal value of the augmented primary surplus (measured in domesticS˜ /s˜PY
currency).
The solvency constraint suggests that the behaviour of what we shall call the discounted
public debt, denoted PDV(Bt), that is the present value of the public debt discounted to a fixed
initial date, t0 say, can serve as a useful indicator of potential fiscal-financial trouble.  The formal
definition of the discounted debt is given in (2.35) below
If the discounted debt has been rising significantly and looks like continuing to do so in the
foreseeable future, then a far-reaching fiscal correction over several years may be the only
credible response that could change the perception of impending insolvency.  Empirically, a
testable implication of the solvency constraint is that the unconditional expectation of the
discounted public debt should be zero (or non-positive).  In the absence of a structural political-
economic model to explain the evolution of debt and deficits, we are restricted to describing the
time series properties of the debt stock in terms of ad-hoc, reduced form data generating processes
(DGPs).  The tests that are conducted seek to answer two questions.  The first asks whether the
DGP describing the discounted public debt is stable in the sense of parameter constancy, that is,
whether there are structural breaks in the process.  The second asks, conditional on an invariant
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structure having been identified, whether the discounted debt process is covariance stationary or
not.
 Note that finding non-stationarity need not be taken as prima facie evidence that the
government will default; it only means that if present policies continue then bankruptcy of the
Exchequer will occur.  If the DGP is covariance stationary, its unconditional mean will be zero
if the univariate representation of the stochastic process governing it is strictly indeterministic.
If the process has a deterministic component, its unconditional mean may of course be non-zero
even if the process is stationary.
2.2. Econometric methodology and results of the solvency tests
Given the key implications of stationarity, or a lack of it, in this paper we employ two
methods to test for stationarity.  Assuming that the process describing PDV(Bt) can be represented
by a multivariate ARIMA process:
where ?(L) is a ? th-order polynomial, ?(L) is a qth-order polynomial, Yt is a random vector the first
element of which, a0 is a vector of constants, and et  is a vector white noise process.  (1-L)dYt is
a covariance stationary series, ie, the series Y is integrated of order d.  It is assumed that both (1-
?(L)) and 1-?(L) have their roots outside the unit circle; under this assumption (2.36) has the AR
representation
where
(2.38) ?(L) =  = (1-?(L))-1(1-?(L)).j
4
i'0
? iLi
We implement the univariate special case of (2.37)
(2.39) PDV(Bt) = a0 + a1t + ß(L)PDV(Bt-1) + ut 
where  is an infinite sequence of weakly stationary random variables, to test whether the{ut}
4
0
discounted Indian public debt was covariance stationary or not.  Eventual insolvency will occur
if at least one of the following conditions hold:
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(1) The roots of 1-ß(L) do not all lie outside the unit circle.
(2) a1 > 0, that is, there is a positive deterministic time trend17.
(3) a0 > 0, that is even though the PDV(Bt) process is stationary, its unconditional expectation
is positive18.
To allow for a wide class of error structures the Phillips-Perron Z(ß), Z(tß)  and testZ(F 3)
statistics can be used to test for the null hypothesis that ß=1 and a1=0 within a maintained
hypothesis that permits a non-zero drift a0.
On the basis of Monte Carlo investigations, it has been found that standard unit root tests
(for example, Dickey-Fuller and Phillips-Perron) are not very powerful against relevant
alternatives such as trend stationarity (linear or non-linear), fractionally integrated processes and
even level stationarity.19  This is important since the manner in which classical statistical
hypothesis testing is conducted results in the null hypothesis being accepted unless there is strong
evidence against it.  The null in case of the standard unit root tests is one of non-stationarity, ie,
the presence of a unit root.  Although it is possible that the vast majority of aggregate economic
time series do have a unit root, it is, in view of our earlier comments, probably preferable to
formulate our statistical procedure in such a way as to have stationarity as the null.  This is
especially relevant given the relatively small sample size available to us using annual data for
India.  Recent work by Kwiatkowski, Phillips and Schmidt [1991], henceforth KPS, is useful here.
Using a parameterization which provides a reasonable representation of both stationary and
nonstationary variables, KPS have derived a test which has stationarity as the null hypothesis.  The
series under consideration, Y, is assumed to have the following decomposition:
(2.40) Yt = ?t + Gt + et where
Gt = Gt-1 + ut     ;  ut - i.i.d.(0, s u2)
Yt is modeled as the sum of a deterministic trend, a random walk and a stationary error, et;
the initial value of Gt is treated as fixed and serves the role of an intercept.  The null hypothesis
of trend stationarity can be stated in two equivalent ways:
(a) s u2 = ? , or,  (b)  s G2 = ?
The disturbances et being stationary, Yt is also trend-stationary under the null hypothesis and the
test statistic is thus based on the estimated residuals.  The distribution of the test statistic is derived
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under assumptions about the regression residuals, et, that allow for many weakly dependent and
heterogeneously distributed time series, including a wide class of data generating mechanisms such
as finite order ARMA models, under very general conditions (see Phillips and Perron [1988]).
The statistic for testing trend stationarity is derived from the residuals of a regression of Yt on
intercept and trend and takes the form:
where
S is the partial sum process of the regression residuals, et, and 1-(s/(k+1)) is an optional
Bartlett spectral window to allow for residual correlations.  To test for level stationarity instead
of trend stationarity, ? in (2.40) is set equal to zero and the residuals are from a regression of Y
on only the intercept.  This statistic is denoted by  ?^µ.  Kwiatkowski, Phillips and Schmidt  provide
critical values for tests of both level and trend stationarity.
Since we perform tests both under the null hypothesis of a unit root and under the null
hypothesis of (trend) stationarity, there are four possible outcomes:
(i) If the null of (trend) stationarity is accepted and the null of a unit root is rejected we can
conclude that a series is (trend) stationary;
(ii) If the null of (trend) stationarity is rejected and that of a unit root cannot be rejected then
the series is non-stationary;
(iii) If both the nulls are accepted then we cannot be sure whether or not there is stationarity;
(iv) If both nulls are rejected then we cannot reach any conclusion.
It is obvious that if condition (iii) or (iv) prevails, we won't know how to interpret the
stationarity properties of the time series under consideration, but that (i) and (ii) are conclusive.
The first three of the five test statistics given in Table 6A are derived in Phillips and
Perron [1988] for the null that ß=1 and a1=0.  Z(ß) makes use of the standardized and centered
least squares estimates of ß.  Z(tß) makes use of the t-statistic on ß, tß (for ß=1), and Z(F 3) is the
regression F-test of Dickey and Fuller [1981].  These three statistics possess for a very wide class
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of error processes the same limiting distributions as the statistics developed by Dickey and Fuller
for the case of i.i.d. errors.  The critical values of the three statistics are therefore the same and
can be found in Fuller [1979] and Dickey and Fuller [1981].
Most of the evidence for both the null of unit root and the null of stationarity points to
nonstationarity of the discounted debt series.  The exceptions are (i) the Z(F 3) test on B1 (debt in
Rupees discounted at the government's Long Bond Yield); (ii) the ?^µ  and ?^ t  tests for B2 (debt in
Rupees discounted at the Advance rate); and (iii) the ?^ t  test for B*1.  The rejection of the null
hypothesis of a unit root could occur because the discounted debt series B1 could be integrated of
order 2 or higher, that is, it could be more nonstationary than can be captured by a single unit root.
This possibility is in fact borne out when the Phillips-Perron tests are conducted on the differenced
series ?B1 (Table 6B).  Similarly, for ?B*1 the null of trend stationarity is rejected.  The empirical
results for the discounted debt series establish that out of the four possible outcomes listed above,
(ii), the conclusion that the discounted debt series is nonstationary, is the relevant one.
It should be noted that the discounted debt rises if and only if the augmented primary
surplus is negative.  The conventional solvency constraint implies that equation (2.34) holds:  the
current face value of the debt cannot exceed the present discounted value of future primary
surpluses and seigniorage.
It follows that stationarity of the present discounted value of the augmented primary
surplus, is necessary but not sufficient20 for solvency.  Thus if is non-stationary, thenPDV(S˜t)
PDV(Bt) certainly will be nonstationary and insolvency will result.  For ?^µ and ?^ t , the test statistics
which have, respectively, level and trend stationarity as the null, it is found that the null was
rejected for both the tests (Table 7).  The Z(ß), Z(tß) and Z(F 3) statistics fail to reject the presence
of a unit root in the discounted sum of seigniorage and primary surplus series at the 95 percent
level.
While, in theory, unbounded debt-GDP ratios are not inconsistent with government
solvency and sustainable fiscal policy, de facto debt-GDP ratios will of course have to remain
bounded.  If all feasible taxes are distortionary and/or tax collection and administration costs are
increasing and strictly convex in the tax rate, only bounded debt-GDP ratios are feasible.  For
Indian data the Z(ß) and Z(tß) statistics fail to reject the presence of a unit root in debt-GDP ratio,
but the Z(F 3) statistic rejects the null at the 95 percent level (Table 7).  For the ?^µ and ?^ t  tests
which have, respectively, level and trend stationarity as the null it is found that the null was
rejected for both tests.
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3. The Fiscal Adjustment Needed to Ensure Solvency
Given the time series behaviour of the Indian public debt, both discounted and as a ratio
to GDP, it is clear that there is a compelling need for fiscal adjustment to maintain long-run
solvency.  Note that the size of the public debt can be a concern even if solvency is not in question.
Later in this paper we consider a possible link between public debt and long-run inflation.  Even
if solvency is guaranteed and public debt and deficits are never monetized, fear of financial
crowding out may lead a government to try and limit its recourse to borrowing.  Holding constant
the path of exhaustive public spending, the substitution of borrowing for current tax financing
implies that taxes are postponed, thus redistributing life-time resources from the young to the old
and toward current generations and away from future generations yet to be born.  Absent debt
neutrality or Ricardian equivalence, such intergenerational redistribution will reduce the national
saving rate.
Solvency only relates to the feasibility rather than to the optimality of budgetary policies.
But the issue of feasibility assumes center stage when the extrapolation of current patterns of
revenues and expenditures implies a major problem.  We now calculate (i) the magnitude of fiscal
correction that is required to attain a target debt-GDP ratio; and (ii) the implied fiscal `gap' due
to the present fiscal stance.
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3.1. Primary gaps
Given the initial value of the total non-monetary government debt-GDP ratio at the
beginning of period t, bt-1, the target value of the debt-GDP ratio N $ 1 period later, bt-1+N, the
projected future one-period real interest rates during the next N periods, rt+j, j = 0,...,N-1, and the
projected growth rates of real GDP during the next N periods, gt+j, j = 0,...,N-1, the constant
augmented primary surplus to GDP ratio,  that will achieve the target is given by:s˜ NR (t),
We shall refer to as the required N-period (augmented) primary surplus-GDP ratio.s˜ NR (t)
With a constant N-period real interest rate  and a constant N-period growth rate of real GDP r Nt g
N
t ,
the required N-period primary surplus-GDP ratio simplifies to21:
If the target debt-GDP ratio is the same as the initial debt-GDP ratio, the required N-period
primary surplus-GDP ratio simplifies to:
With a constant real interest rate and a constant growth rate of real GDP, the required N-
period primary surplus-GDP ratio for this case becomes22:
We also define the actual N-period (augmented) primary surplus-GDP ratio,  to bes˜ AR (t),
that constant augmented primary surplus-GDP ratio whose present discounted value over the next
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N periods is the same as the present discounted value of the actually planned or expected
augmented primary surplus-GDP ratio over the next N periods, that is
When the real interest rate and the real growth rate are constant, equation (3.5) simplifies
to:
The N-period primary gap in period t,  is defined as the excess of the requiredGAP N(t)
N-period (augmented) primary surplus-GDP ratio,  over the actual N-period (augmented)s˜ NR
primary surplus-GDP ratio, s˜ NA :
For the special case when N=1 and the initial debt-GDP ratio is the same as the target debt-GDP
ratio at the end of period  t, the primary gap calculation simplifies to:
is the excess of the augmented primary surplus-GDP ratio that stabilizes this period'sGAP 1(t)
debt-GDP ratio over the actual current augmented primary surplus-GDP ratio.23
The one-period primary gap, or any other short-run primary gap measure risks giving a
potentially misleading estimate of the amount of fiscal adjustment that is required for three reasons.
The first has to do with the treatment of public sector fixed capital formation and privatization
proceeds.  If current capital formation, at, is large, the current primary surplus may be small.  If
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the additions to the public sector capital stock generated by the current at raise, directly or
indirectly, future public sector revenues (ft+i , i > 0), the current primary surplus will, ceteris
paribus understate the permanent primary surplus.  The (horrendous) conventional practice of
counting privatization proceeds as negative current expenditures (!) rather than as financing
equivalent to government borrowing can also, unless care is taken, lead to misleading inferences
concerning the underlying budgetary position.
The second reason is that the actual current primary surplus may be affected by transitory
increases or reductions in public sector revenues and non-interest expenditures.  The third second
reason is that the current real interest rate and growth rate of real GDP may be unrepresentative
of their respective long-run expected average values.  This suggests a need for a longer-run
perspective.
3.2. The permanent primary gap
Using the government intertemporal budget constraint given in equation (2.32), we can
define the required permanent (augmented) primary surplus-GDP ratio,  as follows:s˜ 4R (t),
When the real interest rate and the growth rate of real GDP are constant forever, equation (3.9)
becomes:
The required permanent (augmented) primary surplus-GDP ratio is the constant
(augmented) primary surplus-GDP ratio that, if maintained indefinitely, would ensure government
solvency.  It is also the constant primary surplus-GDP ratio that will ensure that ultimately the
debt-GDP ratio does not exceed any finite upper limit.
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The permanent primary gap,  first proposed in Buiter [1983b, 1985 and 1990a]GAP4(t),
and more recently by Blanchard [1990], measures the magnitude of the permanent correction
required to be made to the actual current and future planned augmented primary surplus-GDP ratios
in order to ensure government solvency.  It is given by the excess of the required permanent
primary surplus-GDP ratio over the actual permanent primary surplus-GDP ratio:
When the ral interest rate and the growth rate of real GDP are constant, (3.11) becomes:
The calculation of the permanent primary gap requires forecasts of the long-run real
interest rate and the long-run real growth rate and of the future primary surpluses that would
materialize under current spending and revenue raising plans.  The lazy man's or (myopic)
alternative, measured by  substitutes the current augmented primary surplus-GDP ratio,MGAP 4(t),
 for the actual permanent augmented primary surplus-GDP ratio, that is s˜ t,
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if interest rates and growth rates are constant
(3.13)
is therefore the same as the one-period gap, except for the substitution of the long realMGAP 4(t)
interest  rate for the current real interest rate rt and the substitution of the long-run growth rater
4
t
of real GDP for the current growth rate of real GDP, gt.g
4
t
The fiscal adjustment that is needed merely to stabilize the debt-GDP ratio for the Indian
public sector will be substantial despite the consolidation of the  past two years.  Table 8 provides
estimates for  and the implied myopic permanent primary gap for various assumptionss˜ 4R (t)
regarding long-run real interest rate, r, and long-run growth rate of real GDP, g.  Seigniorage is
assumed to remain at the 1992/93 level of 1.2 percent of GDP.  Using the 1992/93 augmented
primary surplus as ratio to GDP of -3.3, and assuming a scenario where the real interest rate
exceeds the real growth rate by only one percentage point (that is by one hundred basis points),
the required permanent primary surplus is -0.52 percent of GDP and the implied myopic permanent
primary gap is 3.98 percent of GDP.  If the real long-run interest rate exceeds the long-run real
growth rate by two percentage points, the required permanent primary surplus is 0.17 percent of
GDP and the corresponding debt to GDP stabilizing myopic permanent primary gap will be
substantially higher at 4.67 percent of GDP.  If the excess of the long-run rate of interest over the
long-run growth rate of GDP rises to 3 percent per year, then the required permanent primary
surplus is 0.85 percent of GDP and the myopic permanent primary gap rises to 5.35 percent of
GDP.  It is important to recognise that the primary surpluses calculated above are the minimum
needed for solvency.  Other considerations, such as the desire to avoid financial crowding-out
may require larger permanent primary surpluses.
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At the start of a stabilization programme when a government is trying to establish or regain
credibility, it may wish to use a sequence of declining debt-GDP ratios as a signal of its resolve
to maintain solvency.  If interest payments are already high (as they are in the case of India) partly
because lenders have to be compensated for the perceived sovereign risk, then a declining debt-
GDP ratio may have a favourable impact on the sovereign risk component of the interest rate that
the government pays to finance future deficits or roll-over past debt.
Higher interest rates on domestically held public debt are likely in the future since, as part
of the reform programme, the Indian government has made a start towards reducing ` forced' lending
to itself by domestic financial institutions at implicitly subsidised rates.  While this is a desirable
policy from the point of view of allocative efficiency, the government's intention to start borrowing
at market-determined interest rates will create budgetary problems unless higher explicit taxes or
spending cuts make up for the reduction in implicit taxes on the holders of the domestic public
debt.
If the intention is to reduce the debt-GDP ratio from its current level of about 71 percent
by, say, five percentage points of GDP over the next five years, then the five-year required primary
surplus is, of course, rather higher (by about 1 percent of GDP in the examples calculated in Table
9) than the 5 year primary surplus required merely for stabilising the debt-GDP ratio (which is the
same as the required permanent primary surplus shown in row 6 of Table 8).  Even if r exceeds
g by only one percentage point the permanent primary gap is 4.96 percent of GDP (Table 9).
3.3. A structural adjustment-corrected primary gap?
The permanent primary gap (defined in equation (3.11) or (3.12)) allows, in principle and
unlike the myopic permanent primary gap (defined in equation (3.13), for the entire anticipated or
planned future path of the actual primary surplus.  If the expected future primary surplus-GDP
ratios are, for some or all of the time, quite different from the current primary surplus-GDP ratio,
the myopic permanent primary surplus can give a very biased view of the amount of fiscal
adjustment that is actually necessary.
A good case can be made that during the process of stabilization and structural adjustment,
a number of categories of public spending (which can be lumped together under the heading
"adjustment and structural transformation assistance") will be abnormally high, and higher than
their current levels, for at least a number of years.  Obvious candidates for this category are
redundancy payments for state enterprise workers who lose their jobs as a result of privatization,
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transitional training and retraining costs associated with the reallocation of redundant state
enterprise workers to expanding industries in the private sector, and other outlays designed to
facilitate the restructuring of the economy and to minimize the hardship that this inevitably entails
for some of those involved.
If we were to attempt such a "structural adjustment correction" to the current primary
surplus, as a practical halfway house on the road from the myopic permanent primary gap to the
full-fledged permanent primary gap, there can be little doubt that the current primary surplus would
be reduced, possibly by as much as 0.5 to 1.0 percent of GDP.  The required primary gap
corrections actually reported by us, which do not attempt such a "structural adjustment correction"
are therefore likely to understate the magnitude of the correction that is actually required.
3.4. Closing the primary gap
The key question now is what categories of government expenditure and tax and non-tax
revenue are obvious candidates to help close the primary gaps calculated above.  On the tax
revenue side a broadening of the indirect tax base and better (that is, more forceful) administration
of direct taxes to ensure more compliance offer scope for increasing revenues.24 25  Direct tax
revenues as a percent of GDP are at the same level as 1950/51 (2.7 percent), and indirect tax
revenues have remained stagnant at about 14 percent of GDP since 1985/86.  Presently, not only
does the large and growing services sector go untaxed but also textiles, tobacco and petroleum
products are outside the coverage of the Modified Value Added Tax (MODVAT) introduced in
1986.  A broadening of the tax base would be crucial to ensure that indirect tax revenues do not
decline in the interim period during which a national Value Added Tax (VAT) is put in place to
replace the present highly distortionary indirect tax structure comprising of Union excise duties
and individual state sales taxes with the attendant multiple rates and exemptions.26
There are two problems that would need to be resolved between the Union government and
each of the state governments before indirect tax reform can take place.  Firstly, the design of a
national VAT will require coordination since each state has a constitutional right to impose sales
tax(es).  Secondly, the taxation of services is within the purview of the states and not the Union
government.  Base broadening will be (institutionally) difficult.
Though it is beyond the scope of this paper to analyze in detail how the primary gaps
calculated above can be closed, two issues - the public sector wage and subsidy bill, and the
performance of public sector enterprises - merit a mention.  Over half of the total expenditure of
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general government is accounted for by compensation to its employees and various subsidies.  The
wage bill of the public sector has increased steadily since 1960/61 to 15 percent of GDP (Table
10).  The slow growth of jobs in India in the formal sector, and the absence of a social security
system, have resulted in public sector job creation being used to ease open unemployment.  There
is no breakdown of compensation to employees by level of government (Union, states and local
authorities); but the wage bill of administrative departments by level of government is available
and over half of the total bill is paid out by the state governments.  It is clear that a modest
reduction in the wage bill, say one to two points of GDP, would go a long way towards attaining
the required fiscal consolidation.  A reduction in government employment, even one administered
through a freeze on new hiring and by attrition, would be difficult.  Efficiency would of course
require that employment (hiring and firing and promotion) decisions be based on merit and may
well require involuntary employment terminations.  How far we are from basing budgetary
decisions on efficiency criteria becomes clear when we observe how political expediency ensured
that most of the reduction in expenditure over the last two years involved capital expenditure
including infrastructure investment.  In addition to the wage bill, transfers in the form of subsidies
total about 4 percent of GDP of which agriculture (food and fertilizer) accounts for two-fifths.
Though the food and fertilizer subsidy bill has declined in recent years, it has the potential to
increase again, since both subsidies are released on an entitlement basis.  The balance of the total
subsidy bill goes mainly to public sector enterprises in the manufacturing, mining and electricity
generation sectors.
With the exception of central government non-departmental enterprises, complete data on
profitability and capital employed by public enterprises are not available in a coherent form.  In
1991/92 of the 236 Union government firms, 104 made losses of 37 billion Rupees (0.6 percent
of GDP).  As a percentage of capital employed, the rate of return in 1991/92 was 2.1 percent and
the dividend paid out was a paltry 0.6 percent on the face value of paid-up capital of 1185 billion
Rupees!  Note that most of these enterprises are public sector firms producing private (rival and
appropriable or excludable) goods and services, without unbounded increasing returns to scale.
A convincing case for loss making as socially efficient (say because of marginal cost pricing when
marginal cost is below average cost) cannot be made for most of them.  Even when a reasonable
case can be made that making losses is socially efficient, there is no implication that public
ownership is desirable.  Privatization with regulation and subsidization may be a superior form
of industrial organization.
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Closing down the central government loss-making enterprises could result in savings of
about 40 billion Rupees (0.7 percent of GDP).  Of the state government enterprises, the State
Electricity Boards (SEBs) are by far the most important loss makers.  The 1992/93 estimated loss
of SEBs was 51 billion Rupees (0.7 percent of GDP).27  Privatizing the loss-making PSE's and
leaving the closure decision to the new private owners would be desirable for efficiency and for
budgetary reasons, if the resulting improvements in economic performance were to make the
privatized and restructured PSE viable and profitable without further recourse to public sector
subsidies.  Privatizing profitable PSE's could also be desirable on efficiency grounds, although
the government would have to find additional revenues or spending cuts if the proceeds from
privatization were to be less than the continuation value of the PSEs in the public sector.  In view
of the virtually complete absence of incentives for cost control and efficiency in Indian PSEs,
privatization and the creation of a competitive post-privatization industrial organization would
seem to be desirable for virtually all of them.
4. Recourse to the Inflation Tax
Thus far only the possibility of using revenue and expenditure measures to reduce the
augmented primary deficit and thus to ensure solvency has been discussed.  An additional option,
apart from de jure repudiation, is the use of seigniorage, s t, which was defined in equation (2.11)
as   Denote the ratio of the end-of-period high-powered money to GDP bys t /
? Ht
PtYt
.
 where V is the income velocity of circulation of high-powered money.  Letting ht /
Ht
PtYt
/ V &1t µt /
Ht
Ht&1
& 1
denote the proportional rate of growth of the nominal stock of base money, seigniorage as a
fraction of GDP can be rewritten as:
We assume that in the long-run the income velocity of circulation of base money is constant:
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V ' aˆ % ßˆp(4.4)
With the help of a model of demand for high powered money we wish to investigate the
relationship between s  and the long-run rate of inflation.  Using annual data from 1960/61 to
1992/93, a base money demand equation in velocity form is estimated:
R2=0.53; SE=0.38; F(3,27)=12.26; DW=2.47.
Conventionally calculated t-statistics are given in the parentheses below the coefficient
estimates.  The Ljung-Box Q-statistic for up to two lags has a p-value of 0.195.  There is no
evidence of residual autocorrelation.  The ADF test for testing the null of a unit root is rejected
and the ARCH test for autoregressive conditional heteroskedasticity yields a p-value of 0.577.
The Jarque-Bera test for checking the normality of residuals results in a p-value of 0.644.
To make inferences about the magnitude of the seigniorage revenue that can be generated
in the long-run, we evaluate the estimated equation in the quasi-steady state with velocity constant
and the logarithm of real GDP at its sample average value of lnY¯ = 6.27.  This yields the long-run
equation:
with aˆ ' 6.16 and ßˆ ' 16.81
Steady-state seigniorage as a ratio to GDP is given by:
33 
s ' (1%p)(1%g)&1
(1%p)(1%g)
V &1(4.5)
sign { Ms
Mp
} ' sign {aˆ & ßˆg & 2ßˆgp & ßˆ(1%g)p2}(4.6)
sign { Ms
Mp
} ' sign {(ßˆ&aˆ)[aˆ & g(ßˆ&aˆ)]}(4.7)
From equations (4.4) and (4.5) it follows that:
Since velocity is non-negative,   It is easily checked that at the lowestp $ pmin ' &
aˆ
ßˆ
' &0.37.
possible rate of inflation, pmin,
Given our estimates of and any number for g below 0.58 (a 58 percent per annum long-aˆ and ßˆ
run growth rate for real GDP!), seigniorage increases with the rate of inflation at .  The long-pmin.
run seigniorage-inflation graph has the Laffer curve property, as shown in Figure 128.  With a 4
percent per annum growth rate of real GDP, steady-state seigniorage peaks at a value of just under
2.5 percent of GDP, when the rate of inflation is 52.4 percent per annum29.  With a 5 percent annual
growth rate of real GDP, the maximal amount of steady state seigniorage that can be extracted is
just over 2.5 percent of GDP, at an inflation rate of just over 50.3 percent per annum30.  As the
inflation rate goes to infinity, seigniorage revenues asymptote at zero.
If the real interest rate exceeds real GDP growth rate by as little as one percentage point,
stabilising the debt-GDP ratio at its 1992/93 level of 71 percent would require seigniorage plus
primary surplus of just under 0.7 percent of GDP.  If the primary surplus is unchanged at its
1992/93 value of -4.5 percent of GDP, then the required long-run seigniorage would be 5.2 percent
of GDP.  Clearly, there is no constant rate of inflation, no matter how high, at which this amount
of seigniorage can be extracted on a permanent basis.  Inflation is not an option that can be used
to ensure solvency.
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In steady state,   In continuous time this simplifies tos ' (1%p)(1%g) & 1
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h.
.  If we assume the long-run real growth rate to be independent of the long-run rates ' (g%p)h
of inflation, the inflation tax, measured by ph, moves in the same direction as seigniorage in the
long-run.
The inflation tax reviewed and estimated in this section should properly be called the long-
run anticipated inflation tax.  It represents the additional amount of nominal money that can be
issued in steady state by the government to offset the reduction due to inflation in the real value of
the outstanding stock of nominal money balances.  The budgetary position of the government is,
however, affected by anticipated inflation in ways other than through the anticipated inflation tax.
The first of these is the Olivera-Tanzi effect (Olivera [1976], Tanzi [1977, 1978], Aghevli
and Khan [1977, 1978]) of higher anticipated inflation on the primary deficit, mainly through the
negative effect of a higher rate of inflation on tax collections.31  "Bracket creep", the effect of a
higher price level (not of a higher rate of inflation) on the real value of tax collections if a
progressive tax system is not fully index-linked, appears to be insignificant in most developing
nations, probably because, whatever the formal progressivity of the direct tax system, direct tax
collections tend to be an insignificant source of revenue.  Higher expected inflation is therefore
likely to increase the primary deficit.  Finally, there is the effect of unanticipated inflation on the
real value of nominally denominated public debt.  Because this issue has received considerable
attention recently, we shall look at it in greater detail in the next section.
5. The Maturity Structure of the Domestic Debt and the Domestic Debt burden
The longer the maturity of the debt, the stronger the unanticipated capital loss incurred by
holders of public debt when there is an unexpected increase in the long nominal rate of interest.
An unanticipated increase in the long-run rate of inflation is likely to be reflected in market-
determined long nominal interest rates.
In a one-shot game between government debt holders and the government, the imposition
of an unanticipated capital levy on holders of domestic currency denominated interest-bearing,
non-index linked public debt through an unanticipated burst of inflation is efficient, as it reduces
the need for distortionary government finance.  In a repeated game with rational and well-informed
potential bond holders,  both the feasibility and the optimality of a strategy of (ex-post) lump-sum
capital levies which have (ex-ante) announcement effects on the behaviour of potential bond
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holders who are aware of the strategy, are questionable.  In addition, the public (as electorate)
tends to take a dim view of the fairness and morality of such expropriations and will punish (and
thus deter) them through the ballot box, except in well-understood catastrophic circumstances such
as those following defeat in a war.
There is a well-documented tendency across a wide range of countries and time periods,
for the effective32 maturity of the (domestic-currency-denominated) public debt to vary inversely
with the debt-GDP ratio (see eg Missale [1992]) and Missale and Blanchard [1994]) when, but
only when, the debt-GDP ratio approaches high levels, such as the 100% or more achieved in
recent years by Belgium, Italy and Ireland.  Missale and Blanchard [1994] develop a very simple
reputational equilibrium model of public debt issuance.  Since the benefits from unexpected
inflation increase both in the level of the debt and in its effective maturity, the maximum effective
maturity consistent with a credible no-inflation pledge is decreasing in the level of debt.  Assuming
(without, it must be admitted, very good reasons) that  the actual effective maturity  equals the
maximum effective maturity, the theory suggests an inverse relationship between the average
effective maturity of the debt and the debt burden.
The Indian data, unfortunately, do not come in a form very suited to the calculation of the
average effective maturity of the debt.  Table 11 summarizes what's available.  It shows that
despite a steady increase in the Rupee debt-GDP ratio from 1981 to 1993, there appears to have
been no significant reduction in the average effective maturity of the debt.  From 1981 till 1991
there appears to have been a lengthening of the average effective maturity, with a reduction since
then, but with the likely average effective maturity in 1993 still somewhat longer than in 1981.  It
should be noted that the Rupee debt-GDP ratio, while rising, is still quite low compared to the
domestic currency debt-GDP ratio in Belgium, Italy and Ireland, the three countries that were
studied in detail by Missale and Blanchard.  It is therefore certainly possible that the maximum
effective maturity for India has exceeded the actual effective maturity throughout the period.  The
theory will be tested more rigorously if the Rupee debt-GDP ratio were to continue to rise without
a reduction in the average effective maturity of the debt.
Whatever the merits of the particular model of repudiation through unexpected inflation,
it is clear that, with  both the debt-GDP ratio and (probably) the average effective maturity having
risen since the early eighties, the benefits to the government from an unexpected bout of inflation
have increased.
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6. Potential Liquidity Problems Arising from the Debt Composition
 Since 1989/90, India's net domestic debt has risen by 3.2 percentage points of GDP, but
the foreign debt has risen by 7.2 percentage points of GDP.  This is worrying.  India's foreign debt
service payments both as a ratio to GDP and as a ratio to its export earnings are expected to rise
as the short- and medium-term exceptional credits contracted for in the last two years become
due.33  Table 12 provides time series data for India's debt-service/export ratio (FDS) and debt-
service/GDP ratio, and for comparison FDS is provided for various groups of countries in Table
13.  Currently, India's FDS is over 27 percent which is higher than that for its neighbours, the South
Asian countries which have an FDS of 24 percent, and the severely indebted low income
countries, whose ratio is 20.1 percent.34  Although India is classified as a moderately indebted
country, a glance at Table 12 reveals that foreign debt servicing is a potential (liquidity) problem
if present trends continue.
We conducted some formal tests to check for stationarity of the foreign debt service ratios.
Two of the three Phillips-Perron tests reveal that the debt servicing-export ratio and the debt-
servicing-GDP ratio are characterized by unit-roots.  Similarly, tests for stationarity using the ?^µ
and ?^t statistics confirm that neither of the two debt servicing ratios are stationary.  The test results
are reported in Tables 14 and 15.
Even the perception of a liquidity problem can be serious since despite extensive foreign
exchange controls, in practice the capital account in India is far from being closed, and a run on
the official foreign exchange reserves cannot be ruled out.  The de facto openness of the Indian
capital account reflects more than the universal ability of the private sector to play the leads and
lags in the current account and generally to disguise capital transactions as current transactions.
It is reinforced by the Reserve Bank of India's exchange rate guarantee on the stock of foreign
currency non-resident deposits that can be `called-up' at any time.
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7. Constraints to Fiscal Adjustment
During a programme of fiscal and structural reform of the type that India has undertaken,
additional sources of revenue (for instance from the substitution of tariffs for non-tariff barriers
to trade) and temporary financing modalities such as privatization proceeds may become
important.  But what is often overlooked is that `new' spending of a transitory nature may have to
be undertaken; this is not explicitly recognised in equation (2.1).  There are two types of
potentially large expenditures that the forward-looking primary gap calculations of Section 3
should take into account (when calculating the actual N-period primary surplus).
As regards the first of these, it has become increasingly clear that when a country embarks
on an agenda of fiscal consolidation and structural reforms (trade liberalization, financial market
reform, public sector reform, etc), social costs are incurred due to, for example, (short-term) job
dislocation.  Developing economies usually don't possess an economy-wide social security
system.  For both equity considerations, and in order to maintain a certain threshold of support
within the polity to carry out the reform programme, governments may have to put in place a social
safety-net and/or maintain a certain level of expenditure for the provision of minimum basic social
services to mitigate the costs of adjustment.  Expenditures such as golden handshakes to public
sector employees, even if they are modest may result in an increase in government transfers in the
first few years of a reform programme.  To date the amounts that have been earmarked for a social
safety-net have been modest - about 10 billion Rupees annually in 1992-93 and 1993-94.
Undoubtedly much more will be spent in the years ahead, if reforms proceed.
Earlier in this paper we alluded to the fact that the public sector has financed part of its
deficits with implicitly subsidised loans from the banking sector.35  In part because of this, the
nationalized banking system may require substantial budgetary support to recapitalize the banks
and to permit them to achieve a prudent capital asset ratio.  Recognition of bad debts and an
eventual attainment of minimum prudential norms may require a capital injection of about 100
billion Rupees.  It is notoriously difficult to gauge the magnitude of the problem with any degree
of certainty and the estimate just given may well increase.36  Contingent implicit liabilities that
would result in the public debt burden increasing as a result of the present state of the Indian
banking system will need to be explicitly taken into account to identify accurately the scope of the
future fiscal adjustment that is required.37  It follows that fiscal adjustment, to the extent that
additional expenditures need to be undertaken to implement structural reforms, will be more
difficult to achieve.  A structural reforms-adjusted deficit measure would be a better forward-
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looking indicator of the underlying fiscal stance for economies in transition, but we do not attempt
to construct such a measure here.
8. Fiscal Federalism
Overall fiscal consolidation in India is constrained by the federal nature of public
administration.  The constitution allows the states considerable responsibility and discretion in
the areas of both taxation and expenditure.38  On the expenditure side, over two-thirds of health,
education and other human capital related services are provided by the states.  Table 16 provides
the necessary evidence.  The decentralised provision of services (local public goods) in a diverse
country like India is, in principle, efficient since this caters more effectively to the local
preferences of the population.  Fiscal consolidation by the Union government not withstanding,
some form of revenue sharing will have to continue, given the substantial obligation of the states
to provide social services.
On the revenue side the individual state governments are responsible for collecting taxes
on certain sectors of the economy such as agriculture and professional services, and for imposing
sales taxes.  In addition to getting budgetary support from the centre in the form of grants, the states
also get a share of income tax and excise duties that are collected by the central government.39
Irrespective of whether or not central government support is netted out, there has been a rising
trend in the fiscal deficit of the states since the early 1980s.  Table 17 illustrates the evolution,
since the mid-1970s, of three different deficit measures for the states.  The states have borne
almost none of the burden of the fiscal adjustment of the past two years.  The deficit measured net
of revenue-sharing and grants from the Union government actually increased in the first year of
adjustment to 8.8 percent of GDP in 1991/92.  The gross fiscal deficit has more than doubled as
a ratio to GDP over the last decade and reached a peak of 3.5 percent in 1990/91 before declining
slightly to 3.2 percent in 1992/93.
The main sources of financing for the states' growing deficits in recent years have been the
central government, `forced' lending by commercial banks through the Statutory Liquidity Ratio,
and in some years (for example, 1984/85) the central bank.  It is doubtful whether more than a
handful of the 25 state governments would, given the present state of their finances, be able to float
loans in the market without a guarantee from the central government.  Given the magnitude of fiscal
correction that is required to ensure solvency, it is clear that one of the major (institutional)
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challenges facing India is how to ensure that the states will bear more of the burden of the required
fiscal adjustment.
9. Another Argument for Fiscal Restraint:  Adjustment Problems Arising from Capital
Account Liberalization
It has been noted by numerous observers of the Latin American stabilization and structural
adjustment experience of the eighties that often, when a country opens its capital markets to the rest
of the world for the first time, a surge of capital inflows (much of it consisting of equity purchases)
occurs, as international portfolios are re-equilibrated, which, in the absence of corrective fiscal
measures, may dissipate in the short or medium term, some of the gains from the reform.  Such a
phenomenon also occurred in India, starting at the end of 1993.  Within a period of about twelve
months, foreign exchange reserves increased from US $7½ billion to US $19 billion.  The nominal
value of the rupee was kept constant, but higher domestic inflation caused the rupee to appreciate
in real terms.  This real appreciation supported the current account deficit that developed.
Obstfeld [1986] develops a simple macroeconomic model that allows us to rationalize
these stylized facts.  It is a two sector (traded and non-traded) goods model with a managed
nominal exchange rate and sluggish nominal wage adjustment.  There is a simple portfolio
structure, with domestic private agents holding all domestic money, an exogenously given quantity
of non-traded domestic assets and, if there is international capital mobility, a foreign-currency
denominated bond. Government deficits are financed through domestic credit expansion.  Obstfeld
considers the transition from a regime of zero capital mobility to one of perfect international
capital mobility.
As one would expect, the effect of this capital account liberalization depends on the
relationship between the domestic interest rate under financial autarky and the (expected)
depreciation-augmented foreign rate of interest.  On the reasonable assumption that the domestic
autarky rate of interest is higher, the following short-run and long-run responses result.
In the short run, the lowering of the domestic cost of funds produces a domestic demand-
driven boom, which causes the currency to appreciate in real terms and the trade balance and the
current account to move into deficit.  In the long-run, the opposite result obtains and the economy
pays for the increase in its net external liabilities through an increase in its trade surplus and a real
depreciation.
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The stock-shift inflow of foreign capital following the liberalization exceeds what the
private sector is willing to accommodate and international reserves rise dramatically.  With
unchanged domestic credit expansion the domestic money stock increases sharply.  Since the
exchange rate is managed and international capital mobility is perfect, this increase in the rate of
growth of the stock of money is not inflationary.  It reflects the endogenous response of the money
supply to an increase in the demand for real money balances at a given price level associated with
the reduction in the domestic nominal rate of interest.  The short-run boost to domestic demand
will cause an increase in the domestic price level, but not a permanent increase in the domestic
rate of inflation.  Of course, in actual historical time, a one-off increase in the general price level
path may well be indistinguishable from a temporary increase in the rate of inflation.  Unless the
authorities change the exchange rate regime to one of a free float and unless (for reasons not
inherent in the capital account liberalization process) the rate of domestic credit expansion is
raised permanently, there should be no permanent increase in the rate of inflation.
The real appreciation of the currency, the associated increase in the current account deficit
and the increased pressures on the internationally exposed sectors could be prevented, if at the
same time that the capital account liberalization occurs, the authorities were to implement a
tightening of the fiscal stance.
10. Conclusion
There are three principal conclusions.
First, despite the fiscal adjustment that has already been undertaken, solvency is not
assured.
Second, further fiscal retrenchment (strictly speaking an increase in the augmented primary
surplus) by the public sector of the order of four and a half points of GDP is needed to achieve the
(modest) objective of stabilising the debt-GDP ratio.  Apart from expanding both the direct and
indirect tax nets, three categories of public spending where economies could be implemented were
identified.  They are the government wage bill, food and fertilizer subsidies40, and operating and
capital subsidies to public sector enterprises.  The presumption should be that all public
enterprises producing private goods and services (that is, the overwhelming majority of the state
enterprises) are to be privatized and cut off from further government subsidies.  Only where it can
be argued convincingly that (1) the efficient and equitable supply of a good or service requires a
pricing policy that results in systematic losses and that (2) the benefit of any subsidies provided
41 
to cover these losses exceeds the cost of raising the necessary public revenues elsewhere, should
subsidization of the (privatized) PSEs be considered.  PSEs that do not meet these criteria should
sink or swim on their own.
Third, the estimated base money demand function implies that41 even  maximal use of the
inflation tax would not succeed in closing permanently more than half of the primary gap.
The need for fiscal retrenchment and for changes in the structure of expenditures and taxes
were apparent three years ago.  A modest beginning has been made, but most of the difficult
spending cuts and revenue increases still remain to be made.  Several key expenditure categories
(the public sector wage bill, food and fertilizer subsidies, transfers to state governments and
subsidies to loss-making public sector enterprises) are viewed as little less than "entitlements" by
the beneficiaries and the rent-seeking interest groups representing them.  Any reduction in these
spending categories through minor tinkering (as was achieved during the last two years) will only
have temporary effects.  In the current (1993/94) fiscal year all subsidy bills (food and fertilizer)
that had been kept down "artificially" during the last two years have overshot their targets
considerably.  In 1993/94, the overall public sector deficit will be over one percentage point of
GDP higher than in 1992/93.  The hard fiscal work still remains to be done.
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1. The immediate product of spending the summer of 1982 in the Fiscal Affairs Department
was Buiter [1983a]. 
2. Since July 1991 the central government has also initiated major trade and industrial sector
structural reforms.  This included the dismantling of most central government industrial licensing,
the opening up to the private sector of many industries previously reserved for the public sector
and the liberalization of foreign investment.  Trade liberalization has consisted in removing
quantitative restrictions on capital and intermediate goods, and reducing peak tariffs rates from
150% to 85%.  In February 1993 the government announced full convertibility of the Rupee on the
trade account.  Non-tariff barriers (such as licensing) imposed by state governments were,
however, left untouched.
3. There has not been any reduction in public sector employment, and the bloated public
sector payroll has in fact been boosted further through the granting of inflation-indexed wage
increases to government employees. 
4. As a ratio to GDP revenues from direct taxes - about 2.7% in 1992/93 - have not changed
since 1950/51 (Government of India [1993a]).
5. The following table is instructive.
India: Number of Sales Tax Rates in Selected States, 1991/92
State Number of tax rates General rate of sales tax (%)
Andra Pradesh 13 6
Bihar 16 8
Gujarat 22 14
Haryana 9 10
Kerala 15 5
Madya Pradesh 16 8
Maharashtra 10 10
Orissa 6 12
Punjab 9 7
Rajasthan 13 10
Tamil Nadu 16 8
Uttar Pradesh 11 10
West Bengal 10 8
Source:  Sales Tax Systems in India: A Profile, NIPFP, 1993.
ENDNOTES
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6. There are over a thousand public sector enterprises, about 700 of which are owned by the
States.  As on 31 March 1992, there were 246 Central public sector enterprises (excluding 8
companies with Central Government investment but without direct responsibility for management,
6 insurance companies and 3 financial institutions).  Of these, 9 were in the construction sector,
72 in services and 165 in manufacturing (Government of India [1993b]).
7. Insolvency was avoided in 1991 through a combination of emergency borrowing from the
IMF and the World Bank and severe import compression measures.  Together these ensured that
foreign debt service payments could be made on schedule.  
8. Part of the increase in the debt-GDP ratio can be explained by the valuation effect of a 50%
nominal depreciation of the rupee vis-a-vis the US dollar that has taken place since mid-1991.
9. This is the main reason for India's credit rating in the international capital market
continuing to be graded as speculative rather than investment by at least one major credit rating
agency (Standard & Poor's).  However, India's foreign debt is not traded in the secondary market.
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11. Note that at $ 0.
12. We ignore for simplicity any internal adjustment costs associated with fixed capital
formation.
13. Again, adjustment costs associated with fixed capital formation are ignored.
14. Unless otherwise noted, all references to stocks (flows) will mean stocks (flows) as
fractions of GDP. 
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15. The two ways of writing the solvency constraint involving the domestic interest rate, and
equivalent to (2.33) are given in (2.33') and (2.33'').  Equation (2.33''') is the solvency constraint
based on the foreign rate of interest.  The latter is equivalent to (2.33) i.f.f. UIP holds ex-post.
lim
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16. Or equivalently, when the long-run real rate of interest exceeds the long-run growth rate
of real GDP.
17. We ignore the empirically implausible case of "supersolvency" with a1 < 0.
18. Again, the case of supersolvency (a0 < 0) is ignored as not empirically plausible.
19. See for example Phillips and Perron [1988], Schwert [1989], Dejong, Nankervis, Savin
and Whiteman [1989] and Diebold and Rudebusch [1990].
20. The infinite sum of stationary stochastic processes may be nonstationary.
21. Provided r Nt  g
N
t .
22. Again provided r Nt  g
N
t .
23. GAPN(t) and GAP1(t) are equal when rt, gt and  are constant over time; this is the cases˜ t
regardless of whether bt-1 is equal to bt-1+N or not.    
24. In the absence of a Computable General Equilibrium simulation it is difficult to gauge
exactly how much will be collected as a result of base broadening.
25. India with a population of 850 million has only 8.3 million registered income tax payers!
26. It is not unusual for indirect tax revenues to decline for a period of as long as two to three
years when an economy moves from a sales tax based system to a VAT. 
27. The main reasons for the persistent losses are large real increases in employment (9.5%
increase since 1985) and a very poor average collection rate of only 103.5 paisa/kwh compared
to a cost of 124.4 paisa/kwh.   
28. Figure 1 is drawn for a 5% annual growth rate of real GDP.
29. The steady-state seigniorage-GDP ratio maximizing rate of inflation is given by:
p ' & g
1%g
%
ßˆ[aˆ&g(ßˆ&aˆ)]
ßˆ(1%g)
30. Over the sample period, the average annual rate of growth of real GDP is 4.2%.
31. This requires that tax arrears are not index-linked or that no proper interest rate is charged
on tax arrears.
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32. Following Missale and Blanchard [1994], we mean by effective maturity the maturity
relevant to the effect of inflation on the value of the debt.  Thus both foreign-currency-denominated
debt and index-linked debt have an effective maturity of zero.
33. The break up of the USSR resulted in a collapse of Indian exports to the non-convertible
currency Rupee trade area.  Exports to the erstwhile USSR had accounted for about 20% of total
Indian exports until 1990.
34. India's debt servicing-GDP ratio is less compared to the same groups of countries.
35. Another factor has been the policy of directed credit to achieve a variety of economic and
social objectives.  Up to 40% of credit has to be made available to the so called priority sector,
which includes agriculture and small scale industries, irrespective of whether or not this is
financially optimal for banks. 
36. As in the case of the S&Ls in the USA.
37. There is always a temptation to have expenditures related to provisioning for contingent
liabilities of the banking sector to be made off-budget.  
38. States in India are not allowed to contract for foreign debt, and domestically they cannot
borrow without the permission of the Union government.
39. The states' share of income tax and excise duties are 85% and 45% respectively.
40. Selective or targeted food subsidies can be effective anti-poverty instruments. As currently
implemented, however, food subsidies frequently benefit other than those at risk of malnutrition
or the very poor.
41. This holds if the long-run real interest rate of the Indian economy exceeds the long-run real
growth rate by as little as one percentage point and GDP growth is as high as 5% per annum.
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TABLE 1
Total Public Sector Debt, 1970/71-1992/93, (% OF GDP)
NTD NTDD NFTD
1970/71 34.1 21.7 12.3
1971/72 35.2 22.4 12.8
1972/73 36.6 23.3 13.3
1974/75 31.9 20.0 11.9
1974/75 31.1 19.3 11.9
1975/76 31.2 19.1 12.1
1976/77 32.0 21.2 10.8
1977/78 29.9 21.2 8.7
1978/79 29.6 22.3 7.3
1979/80 29.8 23.1 6.7
1980/81 30.1 22.3 7.8
1981/82 32.5 22.8 9.7
1982/83 37.4 25.8 11.7
1983/84 38.6 26.1 12.4
1984/85 41.0 27.4 13.6
1985/86 45.1 29.6 15.5
1986/87 49.3 31.5 17.7
1987/88 52.4 33.6 18.8
1988/89 55.1 36.0 19.0
1989/90 60.6 39.1 21.5
1990/91 62.6 40.6 22.0
1991/92 67.9 42.1 25.7
1992/93 71.0 42.3 28.7
Notes overleaf
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Sources: 1. Report of the Committee to Review the Working of the Monetary System, April
1985, RBI, Bombay.
2. India, Bureau of Public Enterprises, Public Enterprises Survey: Annual Report on
the Working of Industrial and Commercial Undertakings of the Central
Government, Volumes for 1970/71 to 1991/92.
3. Report on Currency and Finance, RBI, Volumes for 1977/78-1990/91.
4. Economic Survey, Government of India, 1992/93.
5. World Debt Tables:  External Debt of Developing Countries, 1988/89 and
1992/93, Volumes II and III, Country Tables, Washington, DC.(Note:  The World
Debt Tables exclude defense related foreign debt).
Definitions of Variables: NTD / NTDD + NTFD (see notes to Tables 2 and 3).
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TABLE 2
Domestic Private Holdings of Central Government, State
and Public Enterprise Liabilities, 1970/71-1992/93, (% OF GDP)
CDD SDD PEDD NTDD
1970/71 16.8 4.6 0.3 21.7
1971/72 17.3 4.8 0.3 22.4
1972/73 18.1 4.9 0.4 23.3
1973/74 15.3 4.5 0.2 20.0
1974/75 14.4 4.4 0.5 19.3
1975/76 13.7 4.7 0.7 19.1
1976/77 15.2 4.9 1.1 21.2
1977/78 15.5 4.7 1.0 21.2
1978/79 16.1 4.9 1.3 22.3
1979/80 16.5 4.9 1.6 23.1
1980/81 15.9 4.7 1.6 22.3
1981/82 16.6 4.6 1.6 22.8
1982/83 18.9 4.8 2.0 25.8
1983/84 19.1 4.9 2.2 26.1
1984/85 20.1 5.0 2.4 27.4
1985/86 21.9 5.2 2.5 29.6
1986/87 23.4 5.4 2.8 31.5
1987/88 24.5 5.8 3.3 33.6
1988/89 26.1 5.9 4.1 36.0
1989/90 28.1 6.2 4.8 39.1
1990/91 29.1 6.4 5.1 40.6
1991/92 29.8 6.6 5.7 42.1
1992/93 30.6 6.8 5.0 42.3
Notes overleaf
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Sources: 1. Report of the Committee to Review the Working of the Monetary System, April
1985, RBI, Bombay.
2. India, Bureau of Public Enterprises, Public Enterprises Survey:  Annual Report on
the Working of Industrial and Commercial Undertakings of the Central
Government, Volumes for 1970/71-1991/92.
3. Report on Currency and Finance, RBI, Volumes for 1977/78-1990/91.
4. Economic Survey, Government of India, 1992/93.
Definitions of Variables:
NTDD / CDD + SDD + PEDD.
CDD: Internal Debt of Central Government except special securities issued to the Reserve Bank
of India, Treasury bills issued to the Reserve Bank of India and to State Governments:
plus Small Savings Scheme; plus Five-Year Time Deposits; plus Provident Funds etc:
minus loans and debentures to Public Enterprises.
SDD: Internal debt of State Governments less Ways and Means Advances from the Reserve Bank
of India; plus Provident Funds; less loans to Public Enterprises.
PEDD: Rupee denominated debt of Public Enterprises not held by Central Government or States.
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TABLE 3
Foreign Liabilities and Assets of the Public Sector, 1970/71-1992/93, (% OF GDP)
TFD R NTFD
1970/71 13.6 1.3 12.3
1971/72 14.3 1.5 12.8
1972/73 14.7 1.4 13.3
1973/74 13.2 1.3 11.9
1974/75 13.0 1.2 11.9
1975/76 14.3 2.2 12.1
1976/77 14.4 3.6 10.8
1977/78 13.6 4.9 8.7
1978/79 12.7 5.4 7.3
1979/80 11.7 5.0 6.7
1980/81 11.8 3.9 7.8
1981/82 12.1 2.4 9.7
1982/83 14.3 2.6 11.7
1983/84 15.2 2.8 12.4
1984/85 16.6 3.0 13.6
1985/86 18.4 2.9 15.5
1986/87 20.4 2.7 17.7
1987/88 21.0 2.2 18.8
1988/89 20.7 1.7 19.0
1989/90 22.8 1.3 21.5
1990/91 22.8 0.9 22.0
1991/92 28.2 2.4 25.7
1992/93 31.6 2.9 28.7
Notes overleaf
52 
Sources: 1. World Debt Tables:  External Debt of Developing Countries, 1988/89 and
1992/93, Volumes II and III, Country Tables, Washington, DC.
2. Economic Survey, Government of India, 1992/93.
Definitions of Variables:
NTFD / TFD - R.
TFD: Public and Publicly Guaranteed Long-Term debt plus use of IMF Credit plus imputed Short-
term Public Debt*.
R: Official foreign exchange reserves plus SDRs.
*We assumed that the Public Sector's share of total short-term external debt was the same as its
share of total long-term debt.
53 
TABLE 4
The Public Sector Deficits, Its Components and Seigniorage, 1960/61-1992/93
(% Of GDP)
Deficit Primary Deficit Interest Payments Seigniorage
1960/61 4. 53.8 0.7 NA
1961/62 4.1 4.7 0.8 0.7
1962/63 4.7 3.8 0.9 1.0
1963/64 5.2 3.8 1.4 1.2
1964/65 5.1 3.7 1.4 0.7
1965/66 6.2 4.6 1.6 1.1
1966/67 5.4 3.7 1.8 0.7
1967/68 4.8 3.1 1.6 0.7
1968/69 4.0 2.4 1.6 0.8
1969/70 3.4 1.8 1.6 1.1
1970/71 4.2 2.5 1.7 0.9
1971/72 5.2 3.4 1.8 1.2
1972/73 4.9 3.2 1.7 1.3
1973/74 4.1 2.4 1.6 2.0
1974/75 3.9 2.3 1.6 0.5
1975/76 4.3 2.5 1.9 0.3
1976/77 4.9 2.9 2.1 2.3
1977/78 4.2 2.4 1.8 1.2
1978/79 5.3 3.2 2.1 3.0
1979/80 6.3 3.9 2.3 2.2
1980/81 7.9 5.8 2.2 2.1
1981/82 7.3 4.9 2.4 1.0
1982/83 7.8 5.2 2.6 1.2
1983/84 8.2 5.5 2.7 2.8
1984/85 9.9 7.0 3.0 1.1
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TABLE 4 continued
Deficit Primary Deficit Interest Payments Seigniorage
1985/86 9.4 6.4 3.1 2.6
1986/87 11.4 7.8 3.6 2.3
1987/88 10.7 6.8 3.9 2.6
1988/89 10.3 6.1 4.1 2.4
1989/90 11.3 6.7 4.5 3.2
1990/91 11.6 6.9 4.7 1.9
1991/92 9.9 4.7 5.2 1.9
1992/93 10.0 4.5 5.5 1.2
Sources: 1. Economic Survey, Government of India, Volumes 1962/63-1992/93.  Note that
Budgetary figures for 1960/61-1963/64 do not include Union Territories.
2. Report on Currency and Finance, RBI, Volumes 1970/71-1990/91.
3. Statistical Appendix:  Supplement to the RBI Occasional Papers, Volume (1), June
1982, Monetary Policy in India:  Issues and Evidence.
4. Reserve Bank of India Bulletin, Monthly, Volumes for 1963/64-1992/93.
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TABLE 5
Discounted Debt, Discounted Primary Deficit and Discounted Seigniorage
1970/71-1992/93
 (current Rupees discounted to 1970/71)
NTD
(CR. RS)
Primary Deficit
Seigniorage
1970/71 14707 1077 378
1971/72 15493 1497 532
1972/73 16813 1480 587
1973/74 16913 1291 1059
1974/75 18495 1379 268
1975/76 18781 1497 155
1976/77 19518 1742 1431
1977/78 19444 1535 773
1978/79 19632 2151 2000
1979/80 20352 2696 1489
1980/81 22998 4394 1615
1981/82 27246 4130 811
1982/83 32632 4559 1033
1983/84 36349 5182 2594
1984/85 39833 6748 1113
1985/86 45405 6438 2569
1986/87 50428 7949 2323
1987/88 55338 7137 2696
1988/89 62762 6960 2771
1989/90 71501 7955 3803
1990/91 77855 8608 2381
1991/92 86970 6019 2473
1992/93 93698 5997 1525
*Discounted using the Long-Term Government Bond Yield
Sources: Same as for Tables 1-4
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Key for Tables 6A, 6B and 7
(All tests cover the 1970/71-1992/93 period)
B1 is the debt measured in Rupees discounted at the Long-Term Government Bond Yield.
B2 is the debt measured in Rupees discounted at the average Advance Rate.
B1* is the debt measured in US dollars discounted at the Foreign All Creditors dollar interest rate.
B2* is the debt measured in US dollars discounted at the Foreign Official Creditors dollar interest
rate.
NTD/GDP is the ratio of net total debt to gdp. 
PDV( ) is the augmented primary surplus in Rupees discounted at the Long-Term Governments˜
Bond Yield.
TABLE 6A
Unit Root and Stationarity Tests for Discounted Debt
Z(a) Z(ta) Z(F 3) ?µ ?t
B1 0.403 0.403 26.853 1.085 0.303
B2 -1.266 -0.663 3.533 0.082 0.062
B1* -9.316 -2.035 2.073 1.160 0.144
B2* -8.298 -2.085 2.075 1.160 0.178
Critical Values -25.1 -3.66 7.16 0.463 0.146
TABLE 6B
Unit Root and Stationarity Tests for Differenced Discounted Debt
Z(a) Z(ta) Z(F 3) ?µ ?t
? B1 -13.861 -2.855 3.783 0.935 0.089
? B2 -12.964 -2.734 -3.350 0.044 0.044
? B1* -18.102 -3.570 5.795 0.129 0.129
? B2* -18.099 -3.575 5.785 0.126 0.130
Critical Values -25.1 -3.66 7.16 0.463 0.146
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TABLE 7
Unit Root and Stationarity Tests for PDV( ) and NTD/GDPs˜
Z(a) Z(ta) Z(F 3) ?µ ?t
PDV( )s˜ -18.866 -3.597 6.382 1.331 0.265
NTD/GDP -0.733 -0.603 12.770 0.975 0.307
Critical Values -25.1 -3.66 7.16 0.463 0.146
TABLE 8
General Government Minimal Required Permanent Primary Surplus
and Seigniorage to Stabilize the Debt-GDP Ratio
1 Real interest rate (% p.a.) 4.00 5.00 6.00
2 Growth rate of real GDP (% p.a.) 4.00 4.00 4.00
3 Initial Debt-GDP ratio (annual, %) 71.00 71.00 71.00
4 Required permanent primary
surplus plus seigniorage (% GDP)
0.00 0.68 1.37
5 Assumed permanent seigniorage (% GDP) 1.20 1.20 1.20
6 Required permanent primary surplus (%GDP)* -1.20 -0.52  0.17
7 1992/93 Actual primary surplus (% GDP) -4.50 -4.50 -4.50
8 Permanent primary gap (% GDP)** 3.30 3.98 4.67
* 6 = 4 - 5 
**8 = 6 - 7
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TABLE 9
General Government Minimal Required Primary Surplus and Seigniorage
to Reduce Debt-GDP Ratio by 5 Points over 5 years
1 Real interest rate (% p.a.) 4.00 5.00 6.00
2 Growth rate of real GDP (% p.a.) 4.00 4.00 4.00
3 Initial (1992) Debt-GDP ratio (annual, %) 71.00 71.00 71.00
4 Terminal (1997) Debt-GDP ratio
(annual, %)
66.00 66.00 66.00
5 Required 5-year primary surplus plus seigniorage
(% GDP)
1.00 1.66 2.33
6 Assumed 5-year seigniorage (% GDP) 1.20 1.20 1.20
7 Required 5-year primary surplus*(% GDP) -0.20 0.46 1.13
8 1992/93 Actual primary surplus (% GDP) -4.50 -4.50 -4.50
9 Myopic 5-year primary gap (% GDP)** 4.30 4.96 5.63
* 7 = 5 - 6
** 9 = 7 - 8
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TABLE 10
Public Sector Compensation to Employees and Subsidies 1960/61-1992/93
(% of GDP)
Compensation to
Employees
Food and Fertilizer
Subsidy
Total Subsidy
1960/61 7.2 0.6 0.6
1961/62 7.6 0.6 0.6
1962/63 8.0 0.8 0.8
1963/64 7.9 0.7 0.7
1964/65 7.8 0.6 0.6
1965/66 8.4 0.7 0.7
1966/67 8.4 1.4 1.4
1967/68 8.3 1.0 1.0
1968/69 8.7 0.8 0.8
1969/70 8.9 0.7 0.7
1970/71 9.4 0.8 0.8
1971/72 9.8 0.9 0.9
1972/73 9.9 1.1 1.1
1973/74 9.7 1.1 1.1
1974/75 10.7 0.4 1.6
1975/76 11.5 0.3 1.4
1976/77 11.6 0.7 1.6
1977/78 11.3 0.8 1.8
1978/79 11.6 0.9 2.1
1979/80 12.1 1.1 2.2
1980/81 12.3 0.9 2.3
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TABLE 10 continued
Compensation to
Employees
Food and Fertilizer
Subsidy
Total Subsidy
1981/82 12.1 0.7 2.2
1982/83 12.8 0.7 2.4
1983/84 13.0 0.9 2.7
1984/85 13.6 1.3 3.4
1985/86 14.0 1.4 3.3
1986/87 14.5 1.3 3.3
1987/88 15.1 1.3 3.4
1988/89 14.9 1.4 3.6
1989/90 14.9 1.6 3.9
1990/91 NA 1.3 NA
1991/92 NA 1.3 NA
1992/93 NA 1.3 NA
Source: 1. National Accounts Statistics of 1989, 1991 and 1992, Government of India.
2. Indian Economic Statistics (Public Finance), Government of India, volumes for 1975-
1992.
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TABLE 11
Maturity Structure of Government of India Rupee Loans 1981-1993
End of
March
Undated Over 10
years
Between 5
& 10 years
Under 5 years Total Amount
% of Total % of Total % of Total % of Total % of GDP
1981 1.6 70.0 16.5 11.9 22.3
1986 0.7 73.6 15.5 10.2 29.6
1988 -- 80.4 9.8 9.8 33.6
1989 -- 81.8 9.0 9.2 36.0
1990 -- 83.0 6.0 11.0 39.1
1991 -- 85.8 5.6 8.6 40.6
1992 -- 75.8 16.8 7.4 42.1
1993 -- 77.8 14.2 8.1 42.3
Sources: Table 1 and Report on Currency and Finance, 1990/91, 1992/93.
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TABLE 12
Foreign Debt Service Ratios, 1970/71-1992/93
Foreign Debt Servicing as % of
GDP
Foreign Debt Servicing as % of
Exports
1970/71 0.9 23.0
1971/72 0.9 22.5
1972/73 0.9 20.9
1973/74 0.8 18.3
1974/75 0.9 16.5
1975/76 0.9 12.8
1976/77 0.9 10.6
1977/78 0.8 9.6
1978/79 0.8 10.5
1979/80 0.8 8.8
1980/81 0.7 8.6
1981/82 0.7 8.9
1982/83 0.9 12.0
1983/84 1.0 13.2
1984/85 1.1 13.1
1985/86 1.3 17.3
1986/87 1.8 24.7
1987/88 1.6 21.0
1988/89 1.7 22.0
1989/90 1.8 21.3
1990/91 2.0 23.3
1991/92 2.6 26.2
1992/93 3.1 27.3
Sources: World Debt Tables:  External Debt of Developing Countries, 1988/89 and 1992/93, Volumes
II and III, Country Tables, Washington, DC.
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TABLE 13
Foreign Debt Service as Percent of Exports for Five Groups of Countries, 1970-1992
I II III IV V 
1970 1.0 10.7 16.5 18.2 11.2
1980 1.1 7.2 10.8 9.4 8.0
1985 1.7 24.1 20.3 16.9 17.9
1986 1.5 23.7 26.0 21.7 20.0
1987 1.1 16.7 25.0 19.5 17.2
1988 1.2 22.3 26.7 19.9 19.2
1989 1.0 21.8 23.9 19.2 18.7
1990 1.1 20.6 22.7 20.2 17.7
1991 1.1 19.7 23.7 21.0 17.9
1992 1.1 20.1 24.2 21.2 17.8
I     All Countries
II    Severely Indebted Low Income Countries
III   Moderately Indebted Low income Countries
IV    South Asia
V     Low Income Countries
Sources: World Debt Tables: External Debt of Developing Countries, 1988/89 and 1992/93, Volumes
II and III, Country Tables, Washington, DC.
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TABLE 14
Unit Root and Stationarity Tests for Debt Servicing Ratios
Z(a) Z(ta) Z(F 3) ?µ ? t
FDS/GDP1 2.210 0.942 10.865 0.914 0.282
FDS/EXP2 -19.628 -4.212 7.664 0.439 0.287
Critical Values  -25.1 -3.66 7.16 0.463 0.146
1.FDS/GDP is the ratio of foreign debt service payments to gdp.
2.FDS/EXP is the ratio of foreign debt service payments to total exports.
TABLE 15
Unit Root and Stationarity Tests for Differenced Debt Servicing Ratios
Z(a) Z(ta) Z(F 3) ?µ ? t
? FDS/GDP -2.627 -1.515 5.297 0.643 0.094
? FDS/EXP -22.004 -4.916 10.041 0.563 0.084
Critical Values   -25.1 -3.66 7.16 0.463 0.146
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TABLE 16
Public Sector Expenditure on Education, Health and Housing 1974/75-1992/93 (% of GDP)
Centre States & UTs
1974/75 0.3 2.8
1975/76 0.5 3.0
1976/77 0.5 3.2
1977/78 0.5 3.2
1978/79 0.5 3.4
1979/80 0.5 3.5
1980/81 0.4 3.6
1981/82 0.4 3.6
1982/83 0.5 3.8
1983/84 0.4 3.8
1984/85 0.5 3.9
1985/86 0.5 4.0
1986/87 0.6 4.1
1987/88 0.7 4.3
1988/89 0.7 4.1
1989/90 0.6 4.3
1990/91 0.6 4.2
1991/92 0.6 4.1
1992/93 0.5 3.8
Source: Indian Economic Statistics (Public Finance), Government of India, volumes for 1975-1992.
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TABLE 17
Three Measures of Fiscal Deficit of States and Union Territories 1974/75-1992/93 (% of GDP)
Gross Deficit Net of Tax Revenue
from Centre
Net of Tax Revenue and
Grant from Centre
1974/75 1.3 3.0 4.4
1975/76 0.8 2.9 4.5
1976/77 1.9 3.9 5.7
1977/78 1.0 2.9 4.8
1978/79 1.3 3.2 5.6
1979/80 0.6 3.6 5.5
1980/81 1.6 4.3 6.4
1981/82 0.8 3.5 5.3
1982/83 1.3 3.9 5.9
1983/84 3.0 5.5 7.6
1984/85 3.6 6.1 8.3
1985/86 2.9 5.7 8.2
1986/87 3.2 6.1 8.5
1987/88 3.3 6.2 8.8
1988/89 3.0 5.7 8.1
1989/90 3.4 6.3 8.2
1990/91 3.5 6.1 8.5
1991/92 3.3 6.1 8.7
1992/93 3.2 5.8 8.2
Source: Indian Economic Statistics (Public Finance), Government of India, volumes for 1975-1992.
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FIGURE 1
Seigniorage and Inflation in the Long-Run
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